A case of isolated primary non-Hodgkin's lymphoma of the spine is presented along with a review of previous cases reported in the literature. An 80-year old immunocompetent man was admitted with progressive numbness and weakness of both lower extremities of 2 weeks' duration. Magnetic resonance imaging (MRI) of the cervicothoracic spine revealed an extradural spinal mass at the T1 -T3 level, with invasion into the T3 vertebral body. The lesion was at first thought to be a metastatic tumour. Because of the manifestations of compression, the patient underwent laminectomy and posterior decompression. Histopathological examina tion revealed diffuse large B-cell non-Hodgkin's lymphoma. All other investigations (including computed tomography of the chest and abdomen, bone scan, peripheral blood examination and tumour marker examination) were negative for occult disease. This case demonstrates that neurosurgeons should be aware of the occurrence of isolated primary spinal lymphoma, which should be included in the differential diagnosis of metastatic tumours.
Introduction
Primary central nervous system lymphoma (PCNSL) is a rare form of extranodal non-Hodgkin's lymphoma, occurring in the brain, spinal cord, leptomeninges or eyes that typically remains confined to the central nervous system (CNS). 1 PCNSL has been reported to comprise from as little as 0.8 -1.5% up to 6.6% of all primary CNS tumours; most (95%) are diffuse large B-cell lymphomas. 2 Isolated primary spinal lymphoma is particularly rare and the incidence of compression of the spinal cord as the first manifestation of primary spinal lymphoma is < 5%. 3 A rare case of isolated primary non-Hodgkin's lymphoma of the thoracic spine in an 80-year old man is reported here. The clinical features, radiological and pathological findings, treatment and prognosis of non-Hodgkin's lymphoma revealed by extradural involvement are discussed within the context of a review of previously reported cases.
Case report
A previously healthy 80-year old man was admitted to the Department of Neurosurgery at the First Affiliated Hospital, College of Isolated primary non-Hodgkin's lymphoma of the thoracic spine Medicine, Zhejiang University, Hangzhou, China in August 2009 with progressive numbness and weakness of both lower extremities of 2 weeks' duration. He had experienced no symptoms of fatigue, weakness, bone pain or recurrent infection during the preceding months. The medical history indicated no abnormalities. Neurological examination revealed hypoesthesia below the level of the xiphoid process and the muscular strength of both lower extremities was grade I according to the 'Manual Muscle Test' grading system, 4 with a positive Babinski's sign bilaterally. Magnetic resonance imaging (MRI) of the cervicothoracic spine revealed an extradural spinal mass at the T1 -T3 level, with invasion into the T3 vertebral body. The mass was isointense to the spinal medulla on T1-weighted images and slightly hyperintense on T2-weighted images, and homogeneous mild enhancement was seen ( Fig. 1 ). Single photon emission computed tomography (CT) revealed abnormal bone metabolism in the sixth right rib locally and in T3 bone.
The lesion was at first thought to be a metastatic tumour. Peripheral blood and tumour marker investigations found no abnormalities. No systemic disease was The patient underwent an emergency laminectomy and spinal cord decompression. Intraoperatively, a greyyellow, tenacious avascular extradural soft tissue mass without dura infiltration was found. Gross total resection was achieved and the patient had an uneventful recovery. Post-operatively, the patient's muscular strength in the lower extremities increased to grade III and sensation in the lower half of the body was also greatly improved.
Histological examination revealed soft tissue heavily infiltrated by sheets of large blast cells with features of immunoblasts, centroblasts and spindle cells. Immunohistochemical staining demonstrated tumour cells positive for CD20, CD79a and BCL-6, and partially positive for CD43 ( Fig.  2 ), but negative for cytokeratin, CD2, CD3, CD5, CD10, CD7 and CD138. The morphological and immunological phenotype was most consistent with a diagnosis of diffuse large B-cell non-Hodgkin's lymphoma. Since elevation of serum lactate dehydrogenase (LDH) is known to be associated with a worse overall prognosis, 5 the serum LDH level was measured post-operatively and was shown to be higher than normal.
The patient's International Prognostic Index 6 was 5, indicating a poor prognosis. The patient refused chemotherapy and was given functional exercises to do on discharge from hospital.
Discussion
Primary central nervous system lymphoma is a rare form of extranodal lymphoma, particularly isolated primary spinal lymphoma. Compression of the spinal cord as the first manifestation of primary spinal lymphoma is particularly rare, with an incidence of < 5%. 3 To the best of our knowledge, nine other articles reporting 37 cases of isolated primary spinal non-Hodgkin's lymphoma in adults have been published to date; these are summarized in Table 1 . 3,7 -14 The 37 patients were aged 32 -81 years (median 61.4 years) and 11 were 60 -69 years of age. The cases occurred almost equally in males and females. The thoracic region was the most common disease site, especially the middle region (15 cases). Clinically, most patients presented with symptoms of spinal cord compression, such as back pain and functional disability of the lower limbs. Histology and immunohistochemistry showed the tumours to be mostly diffuse large B-cell lymphoma, with a minority being follicular lymphoma, precursor Blymphoblastic lymphoma, Ki-lymphoma, diffuse lymphoblastic lymphoma or T-cell lymphoma. The patient reported in the present case was an elderly man initially presenting with compression of the spinal cord manifesting as hypoesthesia and paralysis of the lower extremities. The tumour was located in the superior thoracic region, which is relatively rare.
Findings from CT and MRI provide only indirect diagnostic evidence. On T1-weighted MRI, primary spinal lymphomas are most frequently isointense to hypointense, while T2-weighted images are commonly isointense to hyperintense, with contrast enhancement. 15 Primary spinal lymphomas are often confused with other spinal tumours, especially metastases; in the present case the spinal lesion was originally thought to be a metastatic tumour. The cytological and histological diagnosis is, therefore, determinative.
The prognosis for PCNSL is not good. Left untreated, the median life expectancy for a patient with newly diagnosed PCNSL is 3 reported that the following parameters were associated with a poor prognosis: age > 60 years, ECOG performance status > 1, elevated serum LDH, high cerebrospinal fluid protein concentration and tumour located within the deep structures. Age and ECOG performance status are the main independent prognostic factors.
The optimal management of PCNSL is not well defined. In the past, radiation therapy used to be the mainstay of definitive treatment.
Studies have, however, demonstrated that radiation therapy alone does not produce durable remission for most patients. 1, 16 Moreover, radiation is associated with an increased likelihood of treatmentrelated neurotoxicity, especially in patients > 60 years. 1 In the past two decades, some novel therapeutic strategies based on chemotherapy have been developed. Methotrexate-based multiagent chemotherapy is currently the treatment of choice, especially in patients > 60 years old, the group at highest risk for radiation-related neurotoxicity. 17 The effects of surgery remain controversial. In the present case, because of the manifestations of compression, timely surgical decompression was required to recover nerve function even before the diagnosis had been made. Surgical resection or debunking does not, however, confer survival benefits and reported median overall survival durations with surgery alone are similar to those of untreated patients. 1, 18 Some reports suggest that the wellestablished treatments, such as radiotherapy and chemotherapy or a combination of both, should remain the mainstays and that surgery should be used in combination with radiotherapy and/or chemotherapy. 19 The present case demonstrated that neurosurgeons should include primary spinal lymphoma in the differential diagnosis of metastatic tumours. Immediate pathological and cytogenetic diagnosis is essential for better outcomes. Further research is needed to improve and standardize treatment for primary spinal lymphoma.
